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Influenza: Lesson for the clinic from 
1918

by Paul Bergner

Ab stract: Avian influenza and the po ten tial threat of a
ma jor in flu enza pan demic have been among the top
news sto ries over the past year.  Pub lic health con cern
is high be cause of the high hu man mor tal ity rate as so -
ci ated with bird flu and fears of the po ten tial for emerg -
ing strains to spread from hu man to hu man. Cou pled
with the news sto ries are ac counts of the deadly 1918
in flu enza pan demic. The “superbug” the ory of pan -
demic in flu enza gen er ally at trib utes all ex cess mor tal -
ity to the strength of the patho gen and ig nores all other
fac tors in volved in host re sis tance.  This the o ret i cal
stance does not with stand close crit i cal ex am i na tion,
par tic u larly in light of what is his tor i cally known about
the 1918 pan demic. Fac tors such as ur ban iza tion,
micronutrient mal nu tri tion, poor diet, vi ta min D de fi -
ciency, and host-weak en ing iat ro genic dis ease may
have con trib uted sig nif i cantly to mor tal ity in the 1918
pan demic, and these fac tors may have been as im por -
tant as the patho genic po ten tial of the vi rus. An ex am i -
na tion of these fac tors from 1918 leads to
rec om men da tions for prevention or treatment dur ing
fu ture pandemics. 

By their very na ture, vi ruses con stantly mu tate and
evolve, partly in re sponse to host re sis tance in gen eral,
but also in re sponse to the spe cific host car rier.  In flu enza
vi ruses mu tate and evolve in hu man, bird, and pig hosts,
and spread be tween these hosts in ag ri cul tural ar eas. Vi -
ral strains may evolve char ac ter is tics that make them

more or less le thal to hu mans, with more or less fa cil ity of 
trans mis sion, and mor tal ity may vary some what from
sea son to sea son. The con tem po rary con cern of pub lic
health au thor i ties is that a strain with un usual lethality
could de velop, kill ing mil lions of peo ple world wide and
caus ing wide spread so cial and eco nomic dis rup tion
through sec ond ary ef fects. Of spe cial con cern is the cur -
rent ep i demic of Avian In flu enza H5N1, which pri mar ily
in fects birds. Bird-to-hu man in fec tion has a high mor tal -
ity rate – es ti mated at about 50% of those hos pi tal ized
with the dis ease (Wong and Yuen). Ac tu ally lethality
may be much less, be cause asymp tom atic, subclinical, or
mild ill ness is un likely to come to the at ten tion of au thor -
i ties, and only those most se verely af fected are hos pi tal -
ized. Whether the vi rus will mu tate to al low
hu man-to-hu man trans mis sion – and whether such a
mutation will retain the lethality of the current bird virus
– is a matter of serious concern. 

Typ i cal sea sonal in flu enza in fec tions are one of the
lead ing causes of death in the United States. Of the
30,000 to 70,000 in flu enza-re lated deaths per year, most
in volve the el derly or those with com pro mised im mune
sys tems. In North Amer ica, mor tal ity of these typ i cal vi -
ruses is 1/10,000; in the 1918 flu pan demic, mor tal ity
was 2/1000, about 20 times nor mal. Mor tal ity in 1918
among Na tive Amer i can pop u la tions was ex tremely
high. Up to 80% died in some Es kimo vil lages, and 10%
of the en tire pop u la tion died in the state of Chiapas, Mex -
ico. This phe nom e non among Na tive Amer i cans may be
sim i lar to the plagues of West ern dis eases that dec i mated
na tive peo ples around the world fol low ing first Eu ro pean 
con tact, with a large per cent age of the na tive pop u la tion
lack ing in nate im mu nity to in flu enza and other Eur asian
dis eases (Barry; Killingray; Newman). No such le thal ep -
i demic of in flu enza had been re corded pre vi ously, or
since, and this has become the reference point for most
discussions of  unusually deadly organisms.

HOST FAC TORS

An ex am i na tion of the so cial and pub lic health con di -
tions of the West ern ur ban ized so ci et ies in the early
twen ti eth cen tury of fers al ter nate ex pla na tions for the
lethality of the 1918 ep i demic.  Ur ban so cial and pub lic
health con di tions may have con trib uted sig nif i cantly to

FO CUS ON IN FLU ENZA

With this is sue, we be gin a two-is sue se ries fo cus -
ing on pan demic in flu enza. In this is sue, see In flu -
enza: Les sons for the clinic from 1918, be low, and
Cytokines and Herbal Ther a peu tics in In flu enza on
page 5. In our next is sue, we will fea ture three clin i -
cal ar ti cles: In flu enza pre ven tion, Ther a peu tics for
acute fe brile ill ness, and Ther a peu tics for the acute
cough.
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the ep i demic, and these fac tors tend to mod ify the pre em -
i nence of patho gen strength as the sole cause of ex cess
mor tal ity. It was es tab lished dur ing the 1918 ep i demic
that a large per cent age of the pop u la tion ei ther did not get 
in fected, or ex pe ri enced only subclinical symp toms. In
sev eral tri als at the time, sub jects were un able to be come
in fected even though ex per i men tally ex posed.  In these
cases, their host re sis tance was able to with stand ex po -
sure or  gen er ate im mu nity with out pro duc ing symp toms.  
In an ex per i ment with pris on ers in a U.S. Navy brig in
Boston, re search ers were un able to in fect any of 100
“vol un teers,” de spite ex pos ing them to in fected in di vid u -
als and to their mu cous se cre tions (Rosenau). None had
shown any pre vi ous signs of hav ing con tracted the vi rus
be tween the outbreak of the epidemic and the ex per i -
ment.  The following account summarizes the procedures 
used:

“Then we pro ceeded to trans fer the vi rus ob -
tained from cases of the dis -
ease; that is, we col lected the
ma te rial and mu cous se cre -
tions of the mouth and nose
and bron chi from cases of the
dis ease and trans ferred this
to our vol un teers.  We al ways
ob tained the ma te rial in the
fol low ing way: The  pa tients with fe ver, in bed, have
a large, shal low, traylike ar range ment be fore him
or her, and we washed out one nos tril with some
ster ile salt so lu tion, us ing per haps 5 c.c., which is
al lowed to run into this tray; and that nos tril is
blown vig or ously into the tray. That is re peated with 
the other nos tril.  The pa tient then gar gles the so lu -
tion. Next we ob tain some bron chial mu cous
through cough ing, and then we swab the mu cous
sur face of each na res and also the mu cous mem -
branes of the throat.” 

Two sim i lar ex per i ments in other lo cal i ties had iden ti -
cal re sults (Kolata). These re sults are in ex pli ca ble given
the high mor tal ity rates of the vi rus in other set tings.  The
only pos si ble ex pla na tion is host resistance.

HOST FAC TORS IN THE 1918 PAN DEMIC

Any in fec tious dis ease is the re sult of in ter ac tion be -
tween the in fec tious agent and the host re sis tance to it.
Some agents are weak enough that any one with strong
host re sis tance will not ac quire the dis ease; oth ers may be 
so pow er ful that only a very few will be able to re sist in -
fec tion and dis ease.  Most in flu enza strains are in ter me di -
ate in strength, and some in di vid u als with strong host
re sis tance can avoid in fec tious symp toms and de velop
im mu nity with out ac quir ing symp tom atic ill ness.  Those
with mod er ate host re sis tance may ac quire the ill ness
with out se ri ous con se quences, while those with weak -

ened im mu nity are most likely to have the most se vere,
and po ten tially le thal, symp toms.  

This equa tion of bal ance be tween host im mu nity and
patho ge nic ity is al most uni ver sally ig nored in dis cus -
sions of po tent new strains of in flu enza. From a pub lic
health per spec tive, this bal ance should be the pri mary
topic of dis cus sion be cause mea sures to in crease re sis -
tance are eas ier and cheaper to im ple ment on a mass scale 
than the mea sures re quired to de velop and ad min is ter
vac cines and phar ma ceu ti cal drugs. Com pared to the
costs and lo gis ti cal prob lems in volved in ma jor med i cal
cam paigns, mea sures such as pub lic ed u ca tion, im proved 
nu tri tion, and en vi ron men tal mod i fi ca tions are a cost-ef -
fec tive way to in crease host re sis tance on a large scale. 
Even if vac cines be come more ef fec tive than those avail -
able at pres ent, or if drugs are de vel oped that do not ul ti -
mately pro mote drug-re sis tance, these other mea sures to
im prove host re sis tance to in flu enza will con tinue to be

ef fec tive on an in di vid ual, prac -
tice-level, or broad so cial scale.
They may also in crease the
effectiveness of vaccines and
antiviral drugs. See the
accompanying article Influenza
Prevention. 

An ex am i na tion of the so cial con di tions in in dus tri al -
ized coun tries in 1918 may re veal that spe cific fac tors
pro foundly in flu enced host re sis tance, es pe cially in the
youn ger gen er a tion. The 1918 ep i demic came af ter sev -
eral de cades of ur ban iza tion in North Amer ica, in volv ing 
a ma jor pop u la tion shift from farm to city, and to the con -
di tions of la bor and diet in the city. Dur ing this same pe -
riod, sugar and white flour be came avail able as sta ple
foods rather than spe cialty foods, and they be came a ma -
jor por tion of the diet.  Flour used dur ing this pe riod did
not con tain the vi ta mins in whole grains that are lost dur -
ing pro cess ing, and it was many de cades be fore the ad -
vent of for ti fied pro cessed foods. The re sult ing
de fi cien cies in cluded re duced in take of many im -
mune-sup port ing nu tri ents such as zinc, vi ta min A, vi ta -
min C, vi ta min E, se le nium, iron, and es sen tial fatty ac ids 
(See ac com pa ny ing ar ti cle In flu enza Pre ven tion).  As a
re sult, as the pop u la tion of North Amer ica in creas ingly
re lied on pro cessed grains, the gen eral health, con sti tu -
tion, and im mu nity of the pop u la tion weak ened over
time.  By 1900, white sugar con sump tion had grown to
ex ceed 100 lbs of sugar per ca pita in the United States –
or 4 to 5 ounces per day – with most of the con sump tion
oc cur ring in ur ban ar eas. Su crose or its de riv a tive glu -
cose are known to be immuno-sup pres sive in the
amounts con sumed by ur ban dwell ers in 1918. In one
study, 3 ounces of su crose at one sit ting re duced the abil -
ity of phagocytes to en gulf bac te ria and other in vad ers by 

It was es tab lished dur ing the 1918
ep i demic that a large per cent age of 

the pop u la tion ei ther did not get
in fected, or ex pe ri enced only

subclinical symp toms.
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about 40%. The ef fect started within 30 min utes and
lasted more than 5 hours (Sanchez et al 1973; Ringsdorf
et al 1976). An other trial showed that only 2 ounces of
glu cose sup pressed the ac tiv ity of B- and T-lym pho cytes
(Bernstein 1977).

While re search ers have pro posed that the young died
in greater num bers than the old dur ing the 1918 ep i demic
be cause they had health ier im mune sys tems and could
mount a more pow er ful self-de struc tive cytokine storm
than older pa tients (See the ac com pa ny ing Cytokines and 
Herbal Ther a peu tics in In flu enza), ob serv ers at the time
noted that the young were in fact weaker and more sickly
than their el ders dur ing the de cade of the ep i demic. In the
1916, den tist and nu tri tional an thro pol o gist Weston Price 
was stricken by the phe nom e non of sickly, ur ban youth in 
Cleve land, Ohio – par tic u larly those from fam i lies with
ro bust farm-raised par ents and grand par ents.  In re sponse 
to this phe nom ena, he pur sued world wide stud ies link ing
mod ern di etary changes to phys i cal de gen er a tion, with
doc u men ta tion by pho to graph in his clas sic Nu tri tion and 
Phys i cal De gen er a tion (Price).  The pho to graphs show -
ing the de te ri o ra tion of the health of chil dren rel a tive to
their par ents or to oth ers fol low ing a tra di tional rather
than mod ern diet.  One pho to graph shows an older Scot -
tish brother, eat ing a tra di tional diet, with ro bust health,
while the youn ger brother, freely eat ing past ries and
sugar, with his bone struc ture and teeth de te ri o rated.  The
same de gen er a tion of the con sti tu tion was noted by na -
ture cure phy si cian Henry Lindlahr in Chi cago. In 1913,
Lindlahr de scribed a gen er a tion of healthy grand par ents,
“ane mic” par ents, and “sickly chil dren sub jected to the
full hor rors of ur ban life”. (Lindlahr). Child la bor also
peaked in the U.S. dur ing the first de cades of the twen ti -
eth cen tury (CLPEP) and many chil dren were not only
mal nour ished but were also sub jected to dawn-to-dusk
working conditions. It is possible that the pandemic
struck this younger generation like a forest fire among
insect-infested trees. 

VI TA MIN D

The new ur ban la bor con di tions in 1916 North Amer -
ica kept fac tory work ers, in clud ing chil dren,  in doors and
out of the sun for most or all of the day – with an ep i demic 
of Vi ta min D de fi ciency as the re sult. The role of vi ta min
D in de fense against in flu enza can not be over es ti mated
(for a full re view see the Cannell ar ti cle in the ref er -
ences). The sea son al ity of in flu enza cor re lates pre cisely
to the dark est sea sons of the year in both the North ern and 
South ern tem per ate zones and dur ing cloudy mon soon
sea sons in the trop ics. One role of Vi ta min D is to pro -
mote immuno-com pe tent pep tides in the im mune cells of
the re spi ra tory tract; an other is to blunt the se ver ity of in -
flam ma tion dur ing in fec tion.  To gether these two func -
tions are the per fect com bi na tion to pre vent in flu enza

in fec tion or to mod ify ex ces sive in flam ma tion from
cytokine ef fects and ren der the in fec tion less le thal.  In
in ter ven tion tri als, vi ta min D given as cod liver oil has
shown much better re sults for pre ven tion of re spi ra tory
in fec tion dur ing flu sea son, or re duc tion of se ver ity of
symp toms, than in flu enza im mu ni za tions (Cannell). Cod 
liver also con tains vi ta min A and es sen tial fatty ac ids,
both may ben e fit host re sis tance. In one cited study, the
vi ta min D dose for chil dren equiv a lent to 4,000 IU in an
adult com pletely pre vented all respiratory infection over
a winter in a group of children who had experienced
three or more infections the previous year. 

IAT RO GENIC IN JURY

Many re corded fea tures of the 1918 flu do not match
the nat u ral course of the dis ease, but are com mon side ef -
fects of meth ods used to treat the in fec tion at the time.
As pi rin was a new drug at the time, as were sev eral med i -
ca tions sim i lar to acetaminophen with poorly de fined
tox ic ity. Two re corded sam ple pre scrip tions for in flu -
enza dur ing the ep i demic follow (Anonymous):

Pre scrip tion 1

   As pi rin 1300 mg

   Phenacetine  650 mg

   Salol 1300 mg
 

Pre scrip tion 2

   As pi rin 1300 mg

   Acatanilid 260 mg

Phenacetine and N-phenylacetamide are in the drug
class with acetaminophen. Salol yields about 60% sal i -
cylic acid. These com bi na tions of as pi rin and
non-steroidal anti-in flam ma tory drugs (NSAID) are in
line with what might be rec om mended to day for fe brile
ill ness, but sim i lar doses have been found to be
immuno-sup pres sive in vi ral re spi ra tory ill nesses, in -
clud ing in flu enza.  In 1975, a pair of dou ble-blind tri als
ad min is tered ei ther as pi rin or pla cebo to vol un teers ex -
per i men tally in fected with rhinovirus, the most com mon
vi rus to cause the com mon cold.  As pi rin re duced the
symp toms some what, but caused a “highly sig nif i cant”
in crease in vi rus pro duc tion. The au thors stated that such 
treat ment could worsen vi ral ill ness and con trib ute to its
spread (Stan ley et al.).  In 1990, other re search ers tested
the ef fects of as pi rin and acetaminophen on ex per i men tal 
rhinovirus in fec tion. The use of ei ther drug sup pressed
an ti body re sponse to the vi rus and pro longed the time
that in fected cells pro duced new vi rus (Gra ham et al.). In
2000, re search ers tested the ef fects of antipyretic ther apy 
with as pi rin or acetaminophen on ex per i men tally pro -
duced in flu enza A vi rus. The au thors noted a “strik ing”
pro lon ga tion of in flu enza in fec tion in the pa tients who
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took ei ther as pi rin or acetaminophen (Plaisance et al.).
It would seem that the rou tine ad min is tra tion of these
drugs dur ing the ep i demic weak ened re sis tance to the
ill ness, pro longed the ill ness, and may have made it
more in fec tious.  In ad di tion, the com bi na tion of as pi rin
and NSAID may have made mat ters worse. To day stan -
dard ref er ences warn against giv ing as pi rin in doses
higher than 325 mg if ac com pa nied by an NSAID. Note
that treat ment of fe ver with NSAID is stan dard treat -
ment to day in H5N1 in fec tion de spite the above re -
search, and this treat ment ap proach may con trib ute to
the re ported lethality of the dis ease. Treat ment of ad -
vanced com pli ca tions of H5N1 with immuno-sup pres -
sive corticosteroids has also been stan dard un til re cent
rec om men da tions against it (WHO). 

Be sides weak en ing host im mu nity, as pi rin may have
also con trib uted to the dis torted pre sen ta tion of the 1918
pan demic. So many pa tients dem on strated hem or rhagic
symp toms, that it is now of ten in cluded as a symp tom of
that pan demic, even though it is not part of the nor mal
course of in flu enza (Barry). As pi rin can cause such
symp toms, some times even at low doses. One con tem po -
rary trial found that 200 mg of as pi rin per day taken
chron i cally causes ma jor
bleed ing events in about 4%
of pa tients (Pe ters et al.) As pi -
rin had only been avail able to
the med i cal pro fes sion and
the pub lic for about 20 years be fore the ep i demic, and its
tox ic ity was not well known. In 1918, there are re ports of
doc tors giv ing as much as pi rin as a pa tient could tol er ate,
and doses up to 6.5 grams for sev eral days in a row
(Winston). As pi rin and other med i ca tions were avail able
over the coun ter in an era when safety warn ings were ab -
sent and  pre scrip tions were not re quired for any med i ca -
tions.  Other side ef fects of as pi rin over dose also over lap
with symp toms of ep i demic in flu enza, in clud ing re spi ra -
tory col lapse and shock. High doses of as pi rin may also
ex plain some of the mor tal ity in the youn ger gen er a tion
through the ef fects of Reyes syn drome.  Reyes syn drome
is as so ci ated with multiple organ failure in individuals
under the age of eighteen with viral illness who take
aspirin. 

The other two drugs in com mon pre scrip tions,
Acetanilid and Phenacetine, are no lon ger sold be cause
safer al ter na tives are avail able. Phenacetine has a de pres -
sant ac tion on the heart, where it can dis rupt elec tro lyte
ac tiv ity. Its use has been dis con tin ued due to po ten tial
car ci no ge nic ity with chronic ad min is tra tion. Acetanilid
(N-phenylacetamide) can cause a rapid and sud den drop
of fe ver, which may be also ac com pa nied by car dio vas -
cu lar col lapse (Osol and Farrar). In acute poi son ing,
acetanilid causes cyanosis with sub se quent pros tra tion

and col lapse. Tra di tion ally, and at the time of the 1918
ep i demic, acetanilid was given with caf feine, which in -
creases its tox ic ity (Osol and Farrar). No ta bly, cyanosis
and sud den cir cu la tory col lapse were two symp toms of -
ten noted in the 1918 flu ep i demic (Barry). We won der if
these and some of the un usual symp toms re ported for the
1918 in flu enza were not, in fact, side ef fects of the med i -
ca tions rou tinely given.  For ex am ple, an account from a
military hospital in Massachusetts indicates that the
patients  

“.... start with what ap pears to be an or di nary at tack
of . . . in flu enza, and when brought to the hos pi tal they
very rap idly de velop the most vis cous type of pneu mo nia
that has ever been seen. Two hours af ter ad mis sion they
have the ma hog any spots over the cheek bones, and a few
hours later you can be gin to see the cyanosis ex tend ing
from their ears and spread ing all over the face, un til it is
hard to dis tin guish the col ored men from the white. It is
only a mat ter of a few hours then un til death co mes, and it 
is sim ply a strug gle for air un til they suf fo cate. It is hor ri -
ble. One can stand it to see one, two or twenty men die,
but to see these poor dev ils drop ping like flies sort of gets
on your nerves. We have been av er ag ing about 100

deaths per day, and still keep -
ing it up. “  (Leavitt)

The 1918 ep i demic nor -
mally had a mor tal ity rate of
about 3%; it ap pears that what -

ever treat ment was given in the above hos pi tal was kill -
ing the pa tients be cause cyanotic symp toms are not part
of the nat u ral course of in flu enza. Be cause all of these
med i ca tions were avail able over the coun ter in 1918,
some in di vid u als who self-med i cated likely took over -
doses of the drugs, pos si bly be fore en ter ing the hos pi tal.
It seems likely that then, as now, some in di vid u als over -
dose when self-med i cat ing with as pi rin — as pi rin over -
doses are the fourth most com mon drug over dose in
con ven tional emer gency care. It would take only a few
per cent of pa tients over-med i cat ing with these drugs to
pro duce much of the excess mortality noted in the
epidemic. 

VACCINES

Fur ther iat ro genic in jury may have con trib uted to ex -
cess mor tal ity in the 1918 ep i demic. Vac cines and an ti -
tox ins to var i ous non-in flu enza dis eases were rou tinely
given to pa tients with acute in flu enza. Ty phoid vac cine
was a com mon pre scrip tion, and “oth ers poured ev ery
known vac cine into pa tients in the hopes that they would
some how boost im mu nity” (Barry). While neu ro log i cal
com pli ca tions of vac cines are com mon, the neu ro log i cal
com pli ca tions of in flu enza pa tients in 1918 were
attributed entirely to the virus.

Be sides weak en ing host im mu nity, as pi rin
and other drugs may have also distorted

the  clinical pre sen ta tion of the 1918



Cytokines and Herbal Therapeutics
in Influenza

By Paul Bergner

One the ory for the higher mor tal ity of Avian Flu
H5N1and of the 1918 in flu enza strain is that an ex ces sive
im mune re sponse con trib utes to the pa thol ogy and lethality
of the dis ease (Cheung et al). Im mune cells pour out in flam -
ma tory cytokines in an at tempt to de stroy in vad ing patho -
gens, and this may oc cur more or less in tensely de pend ing on 
the in flu enza strain.  Ac cord ing to this “cytokine storm”  the -
ory, lym pho cytes and macrophages may pro duce a sus tained
and mas sive cytokine re sponse in re sponse to a “superbug,”
lead ing to se vere sys temic in flam ma tion and de struc tion of
tis sues, es pe cially in the lungs (Hseih et al). Ac cord ing to the
the ory, an in di vid ual with a strong im mune sys tem would be
more likely to die than an in di vid ual with a weak im mune re -
sponse.  This the ory has been put forth as an ex pla na tion for
why the 1918 ep i demic struck young pa tients with more vir -
u lence than the old, re vers ing the typ i cal ep i de mi ol ogy of the 
dis ease (Loo and Gale). This the ory also raises ques tions

about the wis dom of us ing
herbal med i cines that stim u -
late im mu nity dur ing in flu -
enza in fec tion. 

The cytokine storm the -
ory for the lethality of some 
in flu enza strains is by no

means set tled sci ence. Al ter na tive ex pla na tions for the
el e vated lethality in flu "superbugs" have been put forth
in the sci en tific lit er a ture. Al though more than one  phe -
nom e non may con trib ute to over all mor tal ity at the same
time, the abil ity of the H5N1 avian in flu enza vi rus to es -
cape the re spi ra tory ep i the lium and to pro duce a
widely-dis sem i nated sys temic in fec tion may be more im -
por tant to pathogenesis of the dis ease than ex ag ger ated
cytokine re sponse. In flu enza in fec tion is normally
restricted to the upper respiratory tract. 

An other al ter nate the ory sug gest that vi ta min D sta tus 
may be a crit i cal de ter mi nant of to tal cytokine ef fects,
and not only de ter mines sus cep ti bil ity to in flu enza in fec -
tion, but also the se ver ity of symp toms (Cannell et al).
The Cannell ar ti cle is part of a sig nif i cant body of re cent
sci en tific lit er a ture es tab lish ing wide spread vi ta min D
de fi ciency as a ma jor root pa thol ogy in many con tem po -
rary dis eases. One of the chief phys i o log i cal roles of vi -
ta min D, an immuno-mod u la tor ste roid hor mone, is to
put a brake on in flam ma tory cytokine re sponses, and
thus the de fi ciency may play a role is patho log i cal
cytokine ex cess. Note that in 1918, the world was en ter -
ing into a pe riod of rapid ur ban iza tion, with new fac tory
work ing con di tions which of ten kept the in di vid ual out
of di rect sun light 6 days a week – con di tions which pro -
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DIGITALIS

Hos pi tal ized in flu enza pa tients were ad min is tered dig -
i talis as a mat ter of course; this was a stan dard treat ment at
Johns Hopkins. In  1918, the drug was ad min is tered as
pow dered leaf of the dig i talis plant. Ac cu rate dos ing of
dried plant ma te rial is dif fi cult, as the ac tive con stit u ents
in the plant de grade rap idly in pow dered ma te rial (Osol
and Farrar).  In ad di tion, dos ing is com pli cated by the fact
that the toxic dose is very close to the ther a peu tic dose. In
stan dard prac tice, the herb dose was ad min is tered un til its
strength en ing ef fects on the heart and pulse were noted,
and then the dose was in creased again un til nau sea ap -
peared.  Nau sea and vom it ing are the first signs of tox ic ity. 
Head ache, fa tigue, mal aise, and drows i ness are the next
signs to ap pear, and all are in di ca tors for a re duc tion of the
dose. Be cause these signs of tox ic ity over lap al most com -
pletely with typ i cal signs of acute in flu enza, the pos si bil ity 
of over dos ing the pa tient and in duc ing heart ar rhyth mia
and car diac col lapse was great.  

OPIATES

Other drugs rou tinely given were her oin hy dro chlo -
ride, co deine sul phate, co caine
hydrochloridum, opium, mor -
phine sul phate, elixer terpin hy -
drate (a con coc tion of
terpentine, al co hol, and ni tric
acid), par e go ric elixer (made
with pow dered opium, ben zoic
acid, cam phor, oil of an ise, and glyc erin di luted al co hol),
and mor phine 

Acute and chronic opioid ad min is tra tion is known to
have in hib i tory ef fects on humoral and cel lu lar im mune
re sponses in clud ing an ti body pro duc tion, nat u ral killer
cell ac tiv ity, cytokine ex pres sion, and phagocytic ac tiv ity.
Opi ate re cep tors mod ify im mu nity by ac tion on the cen tral 
ner vous sys tem, the au to nomic sys tem, and di rectly on im -
mune cells (Vallejo et al; Molina). Opi ates also spe cif i -
cally de press the num bers of cir cu lat ing nat u ral-killer
cells, which are re spon si ble for at tack ing virally-in fected
host cells (Weed et al.). Opi ates are sus pected to in crease
sus cep ti bil ity and to de crease re sis tance to the spread of
vi ruses such as HIV and the hep a ti tis-C Vi rus Cabral;
Zhang et al). Opi ates also in crease sus cep ti bil ity to bac te -
rial in fec tions in burn pa tients (Schwacha et al.). 

LES SONS FOR THE CLINIC

• In crease host re sis tance with diet and life style
ap proach ing flu sea son.

• Take 4,000 to 10,000 IU of vi ta min D dur ing
win ter sea son. 

• Don’t sup press fe ver or im mu nity with as pi rin,
NSAID, or other med i ca tions.

Acute and chronic opioid ad min is tra tion is 
known to have in hib i tory ef fects on

humoral and cel lu lar im mune re sponses
in clud ing an ti body pro duc tion, nat u ral
killer cell ac tiv ity, cytokine ex pres sion,



mote pro found vi ta min D de fi ciency. Typ i cal sea sonal
in flu enza is closely and in versely re lated to av er age vi ta -
min D status of humans, peaking throughout the world at
local times when vitamin D status is at its lowest. 

CYTOKINES AND SUD DEN DEATH

A char ac ter is tic of the 1918 in flu enza was the sud den
death of some of its vic tims. An ec dotal ac counts tell of
four men sit ting down to play a card game in the eve ning,
with only one of them left alive in the morn ing. An other
tells of sev eral in di vid u als dy ing on a street car within
sev eral blocks, in clud ing the con duc tor. From the nat u ral
course of in flu enza in fec tion, it is un likely that these in di -
vid u als died at first on set of the ill ness. More likely is that 
they left their sick beds too soon. The typ i cal course of in -
flu enza in fec tion, as mea sured by the pres ence of
cytokines, is 1 full week. Dif fer ent cytokines surge or
peak at dif fer ent times over this pe riod, but peaks may oc -
cur as late as Day 6. The ini tial fe ver of in flu enza of ten
re cedes be tween Days 2 and 4 as the lev els of one set of
cytokines de creases.  On Days 4 to 6, as pa tients may be -
gin to feel some re lief from symp toms, cytokines as so ci -
ated with lower re spi ra tory in fec tion may surge (Hayden
et al). The symp toms are less dra matic, but the com pli ca -
tions and lethality of a lower re spi ra tory in fec tion and in -
flam ma tion may nev er the less be quite se vere. It is
com mon in con tem po rary times for pa tients to leave their
beds and re turn to work when the fe ver of in flu enza first
sub sides. In one re cent year, the au thor had six pa tients
with in flu enza, all of whom felt better by Day 3. They
were cau tioned to rest for a full seven days, but two of
them went back to work on Day 4 of their in fec tions.
Both re lapsed with vi ral pneu mo nia and were hos pi tal -
ized on Day 6 of the in fec tion. Sim i lar be hav iors in the
1918 ep i demic may have led to the high in ci dence of
sudden death as those who left their beds too early died in 
public of lower respiratory infection and inflammation.

Doc tors at John’s Hopkins med i cal school con ducted
a ret ro spec tive anal y sis of which pa tients did better or
worse with var i ous med i cal treat ments in the 1918 pan -
demic.  The anal y sis found only that those who “went to
bed the ear li est, stayed there the lon gest, and had the best
nurs ing care sur vived the best” (Barry). 

HERBS AND CYTOKINES

Phy si cian-level treat ment of in flu enza with herbal
med i cines has been re corded at least since the 18th cen tury 
in North Amer ica (Lloyd and Lloyd). Sev eral of the most
com mon herbs used, Sambucus nigra, Eupatorium
perfoliatum, and Echinacea spp., have been shown
through sci en tific in ves ti ga tion to en hance host im mu nity
(Brush et al; Zakay-Rones et al; Wag ner et al; Wag ner and
Jurcic). A crit i cal ques tion in light of the cytokine the ory in 
the pa thol ogy of in flu enza is whether an herbal agent that

en hances host re sis tance may also in crease patho log i cal
ex pres sions of cytokines.  Many herbal med i cines with
rep u ta tion as immuno-stim u lant ac tu ally have
immuno-mod u lat ing ef fects, en hanc ing some in flam ma -
tory cytokines while mod er at ing their ef fects by stim u lat -
ing se cre tion of in hib i tory cytokines along with them.

EL DER BERRY

Sambucus nigra, el der berry ber ries or flow ers, are used in
tra di tional herbalism to treat re spi ra tory in fec tions, in clud ing
in flu enza. Clin i cal tri als over the last de cade have dem on -
strated a pow er ful ef fect of an el der berry ex tract syrup on the
course of in flu enza (Zakay-Rones et al. 1995, 2004). The ex -
tract has also been shown to in hibit in flu enza vi rus rep li ca tion
in ten strains of the vi rus in vi tro (Zakay-Rones 1995). No ta -
bly, el der berry ex tracts have been shown to en hance both in -
flam ma tory and anti-in flam ma tory cytokines in hu man cells in 
lab ex per i ments (Barak et al). In one lab study, an ex tract of
the flow ers in hib ited all pro-in flam ma tory cytokines mea sured 
(Harokopakis) and in an other showed at least par tial in hi bi tion 
of in flam ma tory cytokines (Yesilada et al).

ECHINACEA AND BONESET

Echinacea spe cies, used a hun dred years ago in the
treat ment of in flu enza, and re main ing a com mon treat -
ment to day may en hance im mu nity and also have a mod -
er at ing ef fect on ex ces sive in flam ma tion (Sharma et al.;
Randolph et al., Brush et al.; Zwickey et al.) One trial of
the use of a com bi na tion of Echinacea and Eupatorium
perfoliatum found no net in flam ma tory ef fect pro duced
by  cytokines in hu mans at the dose tested
(Elsasser-Beile et al.) Eupatorium has been one of the
fre quently used herbs in the treat ment of in flu enza in
North Amer i can his tory (Lloyd and Lloyd). 

 In the ab sence of spe cific ev i dence that herbs tra di -
tion ally used in the treat ment of in flu enza ag gra vate
the con di tion by over stim u lat ing cytokines, there ap -
pears to be no rea son to avoid their use for this spec u la -
tive rea son.

LESSONS FOR THE CLINIC

• Promote healthy vitamin D levels in patients as a
preventive in the face of an approaching pandemic. 

• Consider megadoses of vitamin D acutely at
exposure or onset of symptoms in patients whose
status is likely to be low. 

• Treat acute infections with herbs according to
historical usages, unless specific evidence emerges
that they may exacerbate the symptoms or
pathology of a hew pandemic influenza strain. 
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